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COGNITIVE PROFILE OF THE CHINESE VERSION
OF THE DEMENTIA RATING SCALE FOR CHINESE
ELDERLY WITH DEMENTIA
Peggie Pik Ki Ng
Dementia is a common disease among the elderly. The assessment of cognitive deficits plays a major
role in the early detection of dementia, and early treatment is useful for slowing patients’ functional
deterioration. This study investigated the cognitive profiles of Chinese elderly with dementia in Hong
Kong. A total of 35 normal elderly people and 41 subjects with dementia were tested using the Chinese
version of the Dementia Rating Scale (CDRS). Moreover, cognitive profiles for the CDRS in different
stages of dementia were developed using the mean CDRS scores. The optimal cut-off scores for the
normal elderly, for the mild to moderate dementia group, and for the severe dementia group were
identified. The results revealed that subjects with mild to moderate dementia had significantly poorer
performances than normal subjects for initiation/perseveration (p = 0.000), the memory subscale
(p = 0.000), and for the CDRS total score (p = 0.017). Subjects with severe dementia had significantly
poorer performances than those with mild to moderate dementia on all CDRS subscales (p < 0.01),
except for the construction subscale (p = 0.108).
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Introduction
Dementia is a common disease among the elderly (Lam,
Kwok, Cheung et al., 1994; Woo, Ho, Lau et al., 1994).
Cognitive and non-cognitive deficits of dementia lead to
decline in functional performance, which, in turn, leads to
increased burdens on caretakers. The assessment of cognitive
deficits plays a major role in the early detection of dementia,
and early treatment is useful for slowing patients’ deterioration.
Identifying the different stages of cognitive impairment in
dementia in the early stage is also useful to families and health
care providers for the purpose of deciding on the level of care,
and to researchers for investigating the natural course of the
disease. However, a valid and comprehensive cognitive screen-
ing instrument is more objective and easily administered than
a clinical rating scale for identifying the different stages of
dementia (Shay, Duke, Conboy et al., 1991).
The Mattis Dementia Rating Scale (DRS) (Mattis, 1988) is
a comprehensive instrument used for this purpose (Zarit, Eiler
& Hassinger, 1985). It covers assessment of attention, per-
severation, construction, conceptualization and memory. Its
internal and external reliability appear to be adequate (Coblentz,
Mattis, Zingesser et al., 1973; Gardner, Oliver-Munoz, Fisher
et al., 1981; Vitaliano, Breen, Russo et al., 1984). Its validity
has been verified in several studies (Vitaliano, Breen, Russo et
al., 1984; Mattis, 1976). It was translated into Chinese, and the
test–retest and inter-rater reliability of the Chinese Version of
the Dementia Rating Scale (CDRS) proved to be excellent
(Chan, 1999). It also has satisfactory concurrent validity with
the Cantonese version of the Mini-Mental State Examination
(CMMSE) (Chan, 1999). Locally, use of the CDRS has become
more common in the clinical setting, but its cognitive profile
and cut-off scores among the normal elderly and elderly in
different stages of dementia are not available. The purpose of
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this study was to investigate the cognitive profile of subjects
with dementia and establish cut-off scores using the CDRS
among subjects with different stages of dementia.
Methods
Sampling
The 76 elderly subjects were divided into groups: those with
dementia (n = 41) and those without (n = 35). All subjects were
recruited prospectively by convenience sampling, according
to the inclusion criteria shown in Table 1. Subjects with
dementia were patients from Kwong Wah Hospital and
Kowloon Hospital. Normal subjects were volunteers from a
local church parish and a local elderly centre. Subjects with
dementia of depressive type were excluded to avoid errors
resulting from patients recovering from pseudodementia who
are under the influence of drugs. Furthermore, subjects with
any type of brain diseases, brain injury or psychiatric illnesses
were not recruited so as not to confound the dependent variables
by the potential cognitive deficits attributed to these conditions.
Instruments
The CDRS (Chan, 1999), the Global Deterioration Scale
(GDS) (Reisberg, Ferris, de Leon et al., 1982) and the CMMSE
(Chiu, Lee, Chung et al., 1994) were used as instruments in this
study.
The GDS describes seven clinically distinguishable global
stages of (1) no cognitive decline, (2) subjective complaints
without an objective deficit, (3) subjective complaints with
some objective deficits which do not meet dementia criteria,
(4) mild dementia, (5) moderate dementia, (6) severe dementia,
and (7) terminal dementia. Its reliability, specific content
validity, and concurrent validity are strongly supported in
several published investigations (Foster, Sclan, Welkowitz et
al., 1988; Gottlieb, Gur & Gur, 1988; Hartmaier, Sloane,
Guess et al., 1994; Johansson & Zarit, 1991; Overall, Scott,
Rhoades et al., 1990; Reisberg, Ferris, Steinberg et al., 1989).
It is rated according to the clinician, who has access to all
sources of information, including an informant using a
structured interview. It was chosen for dementia staging in
this study because it is less time-consuming to conduct the
interview compared to other scales of dementia staging such as
the Washington University Clinical Dementia Rating Scale
(CDR) (Hughes, Berg, Danziger et al., 1982). Furthermore, the
Mini-Mental State Examination (Folstein, Folstein & McHugh,
1975) is a widely used instrument for assessing cognitive
function in the clinical and research settings. It covers
orientation, memory, attention, language and praxia. It has
been validated in Cantonese and administered to normal elderly
and patients with dementia (Chiu, Lee, Chung et al., 1994). A
cut-off score of 19/20 is recommended as indication for further
evaluation of cognitive impairment. In this study, it was
chosen because it has good reliability and validity in detecting
cognitive impairment in the local setting (Chiu, Lee, Chung et
al., 1994).
Procedure
Written consent was obtained from those who participated in
the study. Ethical approval for conducting this study was ob-
tained from the involved institutions prior to data collection.
Two occupational therapists, including the author, administered
the CDRS and CMMSE to the subjects. The assessors received
standardized training focusing on the administration and scor-
ing procedures for the CDRS, the GDS and the CMMSE. The
assessors who administered the CDRS were blinded to the
results of the GDS, the CMMSE, and the demographic data
collected by the other assessors. All assessments were conducted
within 20 weeks of the data collection period.
Data Analysis
All data were analysed with parametric methods using the
Statistical Package for the Social Sciences version 10.0 (SPSS
Table 1. Inclusion criteria
Normal elderly Elderly with dementia
CMMSE = Cantonese Mini-Mental State Examination.
• Age ≥ 65 yr
• Both genders
• Living in the community
• CMMSE score ≥ 20
• No history of brain injury, brain disease or psychiatric
illness
• No severe visual or auditory impairment
• Communicable without language barriers
• Age ≥ 65 yr
• Both genders
• Inpatients, day-patients or outpatients
• Clinically diagnosed as dementia of Alzheimer’s type
• Primary diagnosis is not depression
• No history of brain injury, other brain disease or
psychiatric illness
• No severe visual or auditory impairment
• Communicable without language barriers
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Inc, Chicago, IL, USA). One-way analysis of variance
(ANOVA) and post-hoc comparisons were used to determine
the differences in the CDRS between the normal elderly group
and the dementia group. Sensitivity and specificity of the
instrument were computed to identify the optimal cut-off
scores for the CDRS for classification of subjects into differ-
ent dementia stages.
Results
Demographic Characteristics of the Sample
The demographic characteristics of the subjects are summarized
in Table 2. All normal subjects were classified into GDS stages
1–3. Subjects with dementia were classified into two groups:
18 were classified as having mild to moderate grade dementia
(GDS stages 4–5); 23 were classified as having severe dementia
(GDS stage 6). None were classified with terminal dementia
(GDS stage 7).
Comparison of CDRS Performance Among Subjects
in Different GDS Stages
Table 3 shows that the normal elderly subjects were classified
into GDS stages 1–3, and the subjects with dementia were
classified into two stages: GDS 4–5 and GDS 6. The results of
one-way ANOVA indicated that there were significant
differences for all subscales and the total CDRS score among
the three groups (p < 0.01). Post-hoc comparison using the
Scheffé procedure indicated that there were significant
differences for the initiation subscale, the memory subscale
and the total CDRS score among subjects with different GDS
stages (p < 0.01), and also for the total CDRS score between the
normal elderly group and the group with GDS 4–5 dementia,
which was significantly different at p = 0.017 (Table 4). For the
attention, construction and conceptualization subscales, there
were significant differences between the normal elderly group
and the group with GDS 6 dementia (p < 0.01). However, no
significant difference was found for these three subscales
between the normal elderly group and the group with GDS 4–
5 dementia. There was also no significant difference in the
construction subscale between the GDS 4–5 and GDS 6
groups.
Cognitive Profiles of the CDRS Among Subjects in
Different GDS Stages
The group with mild to moderate dementia (GDS 4–5)
performed poorly on the initiation/perseveration and memory
subscales when compared to the performance of the normal
elderly group (GDS 1–3) (Figure). No significant differences
between these two groups were found for the attention, con-
Table 2. Demographic characteristics of subjects (n = 76)
n (%)
Setting
  Local elderly centre 33 (43.4)
  Local church 2 (2.6)
  Kowloon Hospital 13 (17.1)
  Kwong Wah Hospital 28 (36.8)
Gender
  Male 20 (26.3)
  Female 56 (73.7)
Age, yr
  65–74 30 (39.5)
  75–84 41 (53.9)
  ≥ 85 5 (6.6)
Patient status
  Normal 35 (46.1)
  Outpatient 39 (51.3)
  Day-patient 2 (2.6)
Educational status
  Illiterate 24 (31.6)
  1–2 yr 19 (25.0)
  > 2 yr 33 (43.4)
Marital status
  Single 2 (2.6)
  Married 38 (50.0)
  Widowed 36 (47.4)
Financial status
  Self/family supported 67 (88.2)
  CSSA 9 (11.8)
Living status
  Alone 13 (17.1)
  Part time alone 27 (35.5)
  Full time with family/caregivers 31 (40.8)
  Live with other elderly 1 (1.3)
  C & A home resident 3 (3.9)
  POAH resident 1 (1.3)
Dementia type
  No dementia 35 (46.1)
  Alzheimer’s type 41 (53.9)
Dementia stage
  GDS 1–3 35 (46.1)
  GDS 4–5 18 (23.7)
  GDS 6 23 (30.3)
CSSA = Comprehensive Social Security Assistance; C & A = Care &
Attention; POAH = Private Old Age Home; GDS = Global Deterioration
Scale.
struction and conceptualization subscales. The performance of
subjects with severe dementia (GDS 6) was worse than that of
subjects with mild to moderate dementia (GDS 4–5) for all but
the construction subscale.
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and 100% of subjects, respectively, were correctly identified
as having dementia, although nearly half of the normal subjects
were misclassified as having dementia, as indicated by the
relatively low specificity for the subscale and total score. For
the attention and conceptualization subscales, the specificity
was too low (range, 8.6–11.4%) even though the sensitivity
was high (94.4%). These results are consistent with the results
of the Scheffé tests for multiple comparisons of the CDRS
among subjects in different GDS stages; there was no significant
difference between the normal elderly and subjects with mild
to moderate dementia (GDS 4–5) for the attention and con-
ceptualization subscales. Thus, the cut-off scores for these two
CDRS subscales should not be used for screening of patients
Table 3. One-way analysis of variance of the means of the Chinese version of the Dementia Rating Scale (CDRS) among subjects
with different Global Deterioration Scale (GDS) stages
GDS stage n Mean SD MS df F p
Attention
1–3 35 32.51 3.230 198.008 2 11.745 0.000
4–5 18 34.00 2.086
6 23 28.22 6.037
Total 76 31.57 4.657
Initiation/perseveration
1–3 35 31.83 4.369 1663.788 2 69.287 0.000
4–5 18 24.50 3.869
6 23 16.39 6.214
Total 76 25.42 8.230
Construction
1–3 35 4.71 1.545 20.636 2 6.270 0.003
4–5 18 4.22 1.957
6 23 3.00 2.067
Total 76 4.08 1.937
Conceptualization
1–3 35 24.26 5.591 466.415 2 15.043 0.000
4–5 18 25.11 4.613
6 23 16.96 6.175
Total 76 22.25 6.528
Memory
1–3 35 20.03 3.996 1154.725 2 85.349 0.000
4–5 18 12.06 1.955
6 23 7.48 4.155
Total 76 14.34 6.630
Total CDRS score
1–3 35 113.34 15.598 11895.243 2 47.553 0.000
4–5 18 99.89 7.977
6 23 72.04 20.121
Total 76 97.66 23.679
SD = standard deviation; MS = mean square; df = degrees of freedom.
CDRS Cut-off Scores
Different CDRS cut-off scores for different stages of dementia
were analysed by sensitivity and specificity. The optimal cut-
off scores that produced the maximum sensitivity and specificity
were selected (Table 5).
In the comparison between the normal elderly group (GDS
1–3) and the group with mild to moderate dementia (GDS 4–
5), the optimal cut-off scores for the initiation/perseveration
and the memory subscales were most sensitive in classifying
subjects with dementia, and 94.4% of subjects were correctly
classified as having dementia, with satisfactory specificity that
ranged from 74.3% to 91.4%. Using the optimal cut-off scores
for the construction subscale and the total CDRS score, 77.8%
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for mild to moderate dementia.
In the comparison between the groups with mild to moderate
dementia (GDS 4–5) and severe dementia (GDS 6), the cut-off
scores for the total CDRS score and all subscales except for the
construction subscale correctly classified 73.9% to 91.3% of
subjects with severe dementia, with satisfactory specificity
ranging from 77.8% to 88.9%. The optimal cut-off scores for
the memory subscale and the total CDRS score were most
sensitive in identifying subjects with severe dementia (highest
sensitivity and specificity), while cut-off scores for the con-
struction subscale misclassified over 30% of the subjects with
severe dementia.
Comparison of Hong Kong and USA Cut-off Scores
In the study by Montgomery and Costa (1983), cut-off scores
for each subscale and the total score of the DRS were established
by administering the DRS to a sample of 85 community-
dwelling normal elderly subjects, ranging in age from 65 to 81
years, with a mean age of 74. As shown in Table 6, these cut-
Table 4. The Scheffé test for multiple comparisons of the means of the Chinese version of the Dementia Rating Scale (CDRS) among
subjects with different Global Deterioration Scale (GDS) stages
GDS stage (I) GDS stage (J) Mean difference (I – J) p
Attention
1–3 4–5 –1.49 0.463
4–5 6 5.78* 0.000
1–3 6 4.30* 0.001
Initiation/perseveration
1–3 4–5 7.33* 0.000
4–5 6 8.11* 0.000
1–3 6 15.44* 0.000
Construction
1–3 4–5 0.49 0.647
4–5 6 1.22 0.108
1–3 6 1.71* 0.003
Conceptualization
1–3 4–5 –0.85 0.870
4–5 6 8.15* 0.000
1–3 6 7.30* 0.000
Memory
1–3 4–5 7.97* 0.000
4–5 6 4.58* 0.001
1–3 6 12.55* 0.000
Total CDRS score
1–3 4–5 13.45† 0.017
4–5 6 27.85* 0.000
1–3 6 41.30* 0.000
*p ≤ 0.01; †p ≤ 0.05.
Figure. Cognitive profiles of different stages of dementia.
Mean Chinese version of the Dementia Rating Scale (CDRS) subscale scores of
subjects in different Global Deterioration Scale (GDS) stages.
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off points represented scores that were two standard deviations
below the mean scores (Montgomery & Costa, 1983). As these
data were the most comprehensive and appeared to be repre-
sentative of studies from the USA, they served as normative
data for the DRS (Mattis, 1988).
The age range (67–85 years) and mean age (73.66 years) in
this study closely matched the age range and mean age in the
Montgomery and Costa (1983) study (Table 6). When com-
paring the Hong Kong and USA scores, the mean scores of nor-
mal subjects in this study were much lower than those of sub-
jects in the USA for all subscales and the total score. The cut-
off scores for the attention, initiation/perseveration, construc-
tion and conceptualization subscales from this study were
relatively lower, while those of the memory subscale and the
total score were relatively higher, when compared with those
of subjects from the USA.
Discussion
CDRS Performance and Optimal Cut-off Scores
With respect to the comparison between the normal elderly and
subjects with GDS 4–5 dementia, subjects with dementia had
significantly poorer performance on the initiation/perseveration
and memory subscales. This result is consistent with the
clinical features of early dementia, i.e. that memory abnormal-
ities are more prominent and the decline in verbal fluency is
obvious. Furthermore, similar performance on the attention
subscale between the normal elderly and subjects with mild to
moderate dementia (GDS 4–5) is also consistent with the
observation that attention ability is relatively preserved in the
initial stages of dementia. As the disease progresses to a more
severe stage, global deterioration in multiple cognitive domains
is noted. The results of this study are consistent with this phen-
Table 5. Optimal cut-off scores for the Chinese version of the Dementia Rating Scale (CDRS) subscales and total CDRS score
Normal (GDS 1–3) vs mild to Mild to moderate dementia (GDS 4–5)
moderate dementia (GDS 4–5) vs severe dementia (GDS 6)
Full Optimal Sensitivity Specificity Optimal Sensitivity Specificity
score cut-off score  (%)  (%)  cut-off score  (%)  (%)
Attention 37 36/37 94.4 8.6 33/34 82.6 77.8
Initiation/perseveration 37 30/31 94.4 74.3 20/21 78.3 83.3
Construction 6 5/6 77.8 48.6 4/5 69.6 66.7
Conceptualization 39 32/33 94.4 11.4 21/22 82.6 77.8
Memory 25 14/15 94.4 91.4 9/10 73.9 88.9
Total CDRS score 144 112/113 100 54.3 90/91 91.3 88.9
GDS = Global Deterioration Scale.
Table 6. Comparison of the mean and cut-off scores of the Chinese version of the Dementia Rating Scale (CDRS) for Hong Kong
and the USA
USA* Hong Kong
Range Mean of SD Cut-off Mean of SD Cut-off
normal elderly score normal elderly score
Attention 0–37 35.5 1.6 31/32 32.51 3.23 36/37
Initiation/perseveration 0–37 35.5 3.0 28/29 31.83 4.37 30/31
Construction 0–6 5.8 0.6 3/4 4.71 1.56 5/6
Conceptualization 0–39 37.2 2.6 31/32 24.26 5.59 32/33
Memory 0–25 23.3 2.1 18/19 20.03 4.00 14/15
Total CDRS score 0–144 137.3 6.9 122/123 113.34 15.60 112/113
No. of normal subjects 85 35
Mean age ± SD, yr 74 ± 6.05 73.66 ± 4.72
Age range, yr 65–81 67–85
*Source: Montgomery & Costa, 1983. SD = standard deviation.
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omenon; significantly poorer performance was found in subjects
with severe dementia (GDS 6) when compared with subjects
with mild to moderate dementia (GDS 4–5) for the total CDRS
score and all CDRS subscales, except for the construction
subscale.
This study has demonstrated that prediction of dementia
severity using the optimal CDRS cut-off scores is feasible. The
optimal cut-off scores for most of the CDRS subscales and the
total CDRS score were sensitive for classification of subjects
with different severities of dementia. The CDRS, therefore,
can be used as a more objective and user-friendly cognitive
screening instrument than clinical rating scales. The suggested
cut-off scores from this study are useful for the clinical diagno-
sis and staging of dementia, as well as for documentation of
dementia stages.
The results of the CDRS mean score comparison found that
all mean scores for the CDRS in this study were lower than the
mean scores in the Montgomery and Costa (1983) study. These
differences could partly be attributable to the lower education
level of the Chinese elderly population. However, this study’s
suggested cut-off scores for the attention, initiation/persever-
ation, construction and conceptualization subscales were higher,
while that of the memory subscale and the total score were
lower than the cut-off scores of the Montgomery and Costa
(1983) study. Thus, the cut-off scores for the attention, initiation/
perseveration, construction and conceptualization subscales
are not consistent with the results of the mean score comparison.
Since all of the cut-off scores suggested by Montgomery
and Costa (1983) were set at two standard deviations below
the mean, they were not identified by comparing the cognitive
performance between normal elderly and subjects with de-
mentia. Thus, the cut-off scores for their attention and construc-
tion subscales might be underestimated, as the performance of
subjects with early dementia for these subscales might not
have markedly deteriorated or might even have been preserved.
Study Limitations
One of the limitations of this study was that there were no
subjects with terminal dementia (GDS stage 7). The negatively
skewed CDRS scores reflect this phenomenon. The same
percentage of subjects in different stages of dementia and from
different patient status groups should be recruited so that
sampling is more evenly distributed. Potential sampling bias
may be caused by the predominance (73.7%) of female sub-
jects. Small sample size also limits the generalizability of this
study’s results.
In future research, a larger and more representative sample
of subjects will be recruited so that the different stages of
dementia can be analysed with better accuracy. Furthermore,
studies on the similarities or differences of the cognitive
profiles between two major types of dementia, i.e. vascular
dementia and Alzheimer’s dementia, will facilitate health care
workers’ understanding of the disease process and improve
case management and treatment planning. In addition, the non-
cognitive behavioural symptoms resulting from neuropathy or
other related symptoms, such as psychosis and cognitive
deficits, are also prominent in dementia. Additional studies on
the relationships between cognitive deficits and behavioural
symptoms may help clinicians to better understand those
behavioural problems so that effective treatment strategies for
long-term care of patients with dementia can be formulated.
Finally, development of a short form of the CDRS would
be beneficial to examiners, while at the same time being cost-
effective. This is because the CDRS currently takes 30 to 45
minutes to complete, and was too long for the elderly with
dementia to concentrate on because their attention spans and
activity tolerances were inadequate.
Conclusion
We attempted to study the cognitive profiles of the CDRS for
elderly with different stages of dementia. Additionally, the
cognitive profiles for the different stages of dementia were
determined. It is useful to know that elderly subjects with mild
to moderate dementia have significantly poorer performances
on the CDRS initiation/perseveration and memory subscales
and in general cognitive performance than the normal elderly,
and that elderly subjects with severe dementia have poorer
performance than subjects with mild to moderate dementia for
all but the construction subscale. The optimal cut-off scores
among the normal, mild to moderate dementia and severe
dementia groups are useful to occupational therapists for daily
documentation, treatment planning, and outcome examination
of treatment programmes. This study has yielded valuable
information on the CDRS, making this tool a unique contribu-
tion to further research in the area of dementia and the elderly
in Hong Kong.
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